13 DEC 2004 



(43) gf&4tlfflH 
2003 ^12 £24 B (24.12.2003) 




PCT 



(10) @IS^§HS^ 
WO 03/106668 Al 



(s,) areitSaN^».^ , ^^ w ss s««w«m^: 

1/32, 1/54 //(C12N 9/04, C12K I»K »1 -1 3-1 6 Tokyo(JP). 



(21) mmm***-- 

(22) StgltiKB: 

(25) SBSttlffirowif : 

(26) SIS^BBOSiS: 

(30) Sife^-r— 

1#(H2002- 172955 
f$Bl2003-71744 



PCT/JP03/07542 



2003 ^6 E 13 B (13.06.2003) 
B*B§ 



B*!§ 



2002 ^6^13 B (13.06.2002) JP 

2003 *3 n 17 B (17.03.2003) JP 



(74) ttlA: iS^ . n(TANAKA,Reiko et al.); T 
100-6036 %HLU ^tt H B 3 T g 2 S 5 « IB 

a<h tf ;u 3 6 m ^mut^mwmmm Tokyo <jp). 

(81) ffi^P (S P\>: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OH PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, TJ, TM TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 



= (54) Title: GLUCOSE DEHYDROGENASE 
= (54) f§Rfl©*«!: ^fjUzi-XBi*mB^ 



00 



■ Tyr367Asp 



c 




1000 



B SOUa-X WD 



A. ..WILD-TYPE 

B. .. GLUCOSE (mM) 

C. .. ACTIVITY (%) 



V© (57) Abstract: A glucose dehydrogenase using pyrroloquinoline quinone as a coenzyme, wherein the arn.no acid residues : corre- 
g ponding to the 349* to 377th residues of water-soluble PQQGDH derived from Ac.netobacter uif^n 
3 amino acid residues and whose inhibition constant (Ksi) is 200 mM or higher. The ?^™^-™ lu ?*J^™J*^ ] 
^ Te meiuring of glucose in the presence of high-concentration glucose because of low level of substrate mhib.tion by glucose. 

2 (57) mfo: t?aa*S 'J >S*»*fcT**JUa-XBMt»*»l=*Sl.vC. Acinetobactercalcoaceticus*** 
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mum 



*Wfnn^y^;y (p qq) &*W*^s^=-*^** 
m (gdh) ©^©rs/taa^r^^^^^^ 

if m *5 it 5 3 *- * <° ^* fc^rffl *^ *> * ° 



15 



10 jfc&gffi ' * ^ 

jfiL**^-****, »JR*©M*^-*-fc UtWM^K 
/V 3 -b^^^ (GOD) fcSV^^/V*-* 6 'J «7Xi#i (G 

6pdh) *m^zmmmzx.vfe&is*ix^ito mttmmtvxw 

»*/yz,*s>*W*mt+*r»=-**fo*** (pqqgdh) *>*m 

ttPQQGDHtt, ^8 7kDa©^M^KiefCfc^ 
0^9AM t tt*^V^lK<ja.V^**t"CV>5. TMWftPQQGDHttA 
c inetobacter c a 1 co a c e t i cus^<oA«^ 
T*©#ftWW*^*9 (B i o s c i . Biotech. B i o c h em. 

(1 9 9 5) , 5 9 (8) , 1 5 4 8-1 5 5 5) , 
y^^tbT^ (Mol. Gen. Genet. 



25 



s ™« PCT/JP03/07542 
WO 03/106668 ~~ 



(1 9 8 9), 2 1 7 : 4 3 0-4 3 6) 0 A. c a 1 c o a c e t i c u s * 
3MMPQQGDHA ^M50kDa^-^2O«W 

«U 2200U/mg-7400U/ng^5*V^t*t. <K 
^;p Q Q^^b-CV^V>T^mt?^9. 2,*aiWlO. 2 If* 

S*»4»eK*Cfc5-fc*^* s * B&:,1 '" CV '* (K - Ma t su sh i t a, e 
t al (1 9 9 5) Biosci. Biotech. Biochem. , 
5 9, 1 5 4 8-1 5 5 5) „ *fc, ^PQQGDHOX«ttWfOi» 
«SW9(A.Oubrie,et al. (1 9 9 9) J.Mol. 



Bio , 2 8 9, 3 1 9-3 3 3. A. Oubr i e. et al. (199 
9) TheEMBO Journal, 18 (19) , 5187-5194^3 
m .Oubrie,et al. (1 9 9 9) , PNAS 96(21), 
1 1 7 8 7-1 1 7 9 1) , *«ttP QQGDHC4fl««»PQQ*^C . 

PQQGDH»t5rilr@Wi:t5o 

P Q Q G D H \,X?8>Wkm<D <D&1£T 

fcBV^ Acinetobacter calcoaceticus **WWtPQQ6DH08 4 9 



10 



15 



20 



25 
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MMttm^sa*. ck. i) kit. mm**-***-** 
«w»ta»«*»">*^ **** 

v=Vmax/[l+(KjB/S) + (S/K' si)] 

s lissss, k' si tta#sftroa«se**-t-] . ir .i #**vms t . 

«i»**bh*MBMe# , **<*9' JWB#WWi*ft6. ***** 
»*«a»KlWtSft»t»-«JI**V*. A. Oub r i e^wat 

^■BttUWWWmWtKtHrt-. **.*- Aoinatobacter 
calcoaceticus »*»i*i:««*»fif HE * K > 
Acinetobacter calcoaceticus ffl^Wirww ^ 

fAcinetobacter calcoaceticus ****ttPQQGD 
H(D349#@^3 7 7S@^S^W^J *W**b*. 
«**»» 1 T«^;«» TAcinetobacter **^~J^ 
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WK j3V^ 3 8 5fl0^t^ 36 6tl<Dh^ 3 6 7# 
|roft3 ^ 3 6 8Sl^y^^ 3 8 9tlOW>f^W3 7 

?;WJI^^^, Met365Trp, Met365Phe , Thr366Asn , Thr366Ile , 
Thr366Asp, Thr366Lys, Tyr367Asp, Ile368Asn, Cys369Arg *3 Z X* Ala374Pro ** 

11^5^^^ mm 2001-346587 WEf^WSo u*u 

4 d 5 A/^i^tsT 5 / mnm t, i*a* s * 

Cys Gly Glu Xaa Thr Tyr He 

(afcK Xaa«Met*fc«Trp-CfeS) ; 

Gly Glu Met Xaa Tyr He Cys 

(5£4U Xaa}* Asp, Lys, He *fc« Asn ; 

Glu Met Thr Asp He Cys Trp ; 

Met Thr Tyr Asp Cys Trp Pro ; 

Thr Tyr He Arg Trp Pro Thr ; teXTf- 

Pro Thr Val Pro Pro Ser Ser 
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»WCPQQGDHOlMefB^ 3 -^»» WSV **' 



n 2 ««owaB»ft 3 - Ki-s^sasM^*^^-**** 



TP 



B 3 tt. aWWoaaBSBWIT y r 3 6 7 A s p <D S V^n y b SracT. 
B 4 *»W©3fc*Sl»*C y s 3 6 9 A r g <D S V^n y b tr*i". 

Ac inetobacter c a 1 c o a c e t i c u s 
ftPQQGDHlr 3 " ^safcH^BWHSBaW* 2 t?»fe**t«. 
«UioWfflPQQGDH* 3 - Ki-S3t^tt. 35fc©**ttPQQGD 

||^*|C*V^*&*t-C*$!K Sambrookfe, " Mo 1 e c u 1 

ar Cloning; A Laboratory Ma n u a 1 " . *2J«. 
1 9 8 9, Cold Spring Harbor Laboratory 
Press, New Y o r klOEf&SftWS. 

K) m*AU d*LttiSft*£ naW*****. 
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fitt******, Softer ^/IWlWHJ^fcttW**^^ 

Sambrook b." Molecular Cloning; A Laboratory Manual" , * 2 JK, 1989, 
Cold Spring Harbor Laboratory Press, New York^fBl^WS. 

jBSJlfc-WStH3lW5-^*^ Acinetobacter calcoaceticus 
**tt=PQQGDH0>3 4 9#@^3 7 7»B ©W*fc#£«««**K: 

^MtttfWft-f 6 i * 0 , WHfi*©*^**^ QQGDH£# 
G D H * * * * 5 - £ "Z * * o 

v ^ r a*"C# *>HK ^^^7^7 A#*!i*SE!*3' 

»fcj8V^»6,*t"C38 9, i*bfeov^fcfflv^t>J:v\ CM— 5 P 

W, CM-Toyopear 1 6 5 0M, SP-5PW (BLh, *yH*5» 
^ n S — fc^r*-** Mono-S, S-Re s o r c e (^±7 7/^^ 
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15 



**B©PQQGDHtt, PQQ««^^ ^^^«tt^V 
S (^S^MM^-H -DC IP (2, 6-^na7,/-/W 

«»w©PQQGDH©wtia#oa«w:, m«s* (ks i) *m^xim 
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srbWWlii-S. «W!^v— *r^*-xHi, 
PQ QGDHtW< HlBOT^K+dftl^- MBSBtt. 
Ml *5SS«aSiPQQGDHK)»«, r ? t-fC««- ^ 

«ffitu-c(±. #-*v«ffi. a&««fcirs:JBvv - 

»*L,<14**W©B!t3ESPQQGDHI4*n<tbfc»«-ClS«-tCe^-r5 

«tt^ PQflWtfC.Cl., *J; W y^»-#-ft*I*T-«Ut 

BUS**-*, ^^-^tttlt, 7x!).>7yft*J!>^ 
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fc*6W*^fcSB*IWfUW2 0 0 3-7 1 7 4 4*6)^20 02-1 7 2 



Hi! 

gayij#*2 t^^ttS Acinetobacter calcoaceticus ft*PQQGDH©lI 

c 9 9A <D*A***-^*im^ Ac i n e t o b 

acter calcoaceticus A*PQQGDH*=- Hr**5!Bt 

QGDHfe3-Kr*iWSWiKl«Ufc. «ttWMMS*»*^^5 FpGB 
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Met365Trp 3' -GT TGA ACA CCT CTC CCA TGG ATG TAA AC-5< 
M et365Phe 3' -ST TGA ACA CCT CTC CCT TGG ATG TAA AC-5' 
Thr366Asn 3' -GGT TGA ACA CCT CTC TAG TTG ATG TAA ACG AC-5' 
Thr366Ile 3' -GGT TGA ACA CCT CTC TAG TAG ATG TAA ACG AC-5' 
5 Thr366Asp 3< -GA ACA CCT CTC TAG CTG ATG TAA ACG ACC G-5'. 
Thr366Lys 3' -GA ACA CCT CTC TAG TTT ATG TAA ACG ACC G-5' 

T yr367Asp 3' -GGT TGA ACA CCT CTC TAG TGG CTG TAA ACG ACC-5' 

Ile368Asn 3' -AC TGG ATG TTA ACG ACC GG-5' 

C ys369Arg 3' -GG ATG TAA ACG ACC GGT TGT C-5' 
10 Ala37 4Pro 3'-C GGT TGT CAA GGT GGC AGT AGA CG-5' 

Aspl67Glu 3'-GGA AGT AGT TTT CTT GTA GTC AGT CC-5' 

K^-^7^KpKFl8k (S?@5t (*0 ) ^ Acinetobacter 
calcoaceticus ^PQQGDH^-Kt^^^ *» 

ill ztiZT^u-hbVK. 0 roy^v-hsoftolfc 

m IMu t a n O«M0 -Express Km*y b KHM<0 

^ufiis*^?*-"-* ^ y \**.*-* ^^^ 50 pmo1 

(20m 1) Ol/l OtOW^y ^y77-^tfc 

iftfru ioo°c, s^oiwea^^n'tws^ i^fcut- * 

- DNAP^lMl©T4 DNA*!)^^^ 

25 «re*>*B.coli BMH7 1-18 m utS^K^U-B^^^*^ 
»bifflt^7^ K* E.coli MV1 1 8 4K9MHIU 
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p GB 2±©lf4lPQQ6DHfc3 - Kt«lW Kpn I-Hind III m*t 



l^tfcttWfflPQQGDHfca-mlfif*:, E. c o 1 i 

5 0ml<DL** (7^!)y50Mg/ml«1 t«P75^t:fflK 
3 7«-ft«fc5**U lmM CaCl 2 , 5 0 0 „MPQQ*^7L 

fcgO 3mMI^U5i«U ^tl. 5*W«Ufc. ****** 
ft (5. OOOXg, 10m in, 4°C) t!**Ufc*, 0. 8 5% NaC 
l**-C2lS*i*Ufc. ^»10mM-Jy«» (PH7. 0) 
U 7VVf'^«(H0MPa) Lfc«, I'^idS, 000 
Xg, 1 5mi n, 4°C) *r2HtfrV\ ********** UT^*bfc 0 £ 
©±Ht*<fflt'WMi (4 0, 000 r. p.m., 9 0m in, 4°C) U *® 
±»«T7k»»nif^fc ^A^^T- (lOmM MOPS-Na 

OHM ( P H7. 0) ) T?4«CmT-WBS*fU tt*W®^«r#fc- 



ate 

**SHtoaS W:, 1 0 mM MO P S - N a O Hi« ( P H 7 . 

0) *|tf8VvCPMS &=1rW*h+A>7=-h) -DC IP (2, 6 -S> 
^^^^yhVx;-^) 4rfflV\ DCIPO6 00nmO»*ltt 

Lfco DCIP©pH7. 0l^lt^/«Wl6. 3mM-^ 
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mmm 3 -e# butM-m-p qqgd h* * imwaaap qqg dh« 

Mfflft^t, «t«Bi:Wifi:*^UMPQQ, ImM CaCl 
2 #ftTtlW±*WkUo r*b«rl 8 7 n lfo^ftU 3 » 1 
(8mMDCIP48Ml. 6 0 0mMPMS 8mL 1 OmM!) 
pH7. 0 16mD ^tJ^itOD-^-^lOMl^ 

4 fcs^tfifefc j; 5 amt?i«HgttS:»s ^ awMeWHWgtt©^ 

ny Yfrb, Km, Vmax^Ks i Sr*«)fc. ***** 1 l^f. 

T yr 36 7Asp©SV/ny^Cys 3 6 9Ar gOSV^nyh* 

fSPQQGDHtt»4lPQQGDH^LTiSv^s i**7*U SUPS. 



*1 





Km 
(mM) 


Vmax 

cu/mg m&w 


Ksi 
(mM) 


Ksi/Km 




23 


154 


196 


8 


Met365Phe 


36 


619 


394 


10 


Met365Trp 


38 


89 


458 


12 


Thr366Asn 


32 


300 


500 


15 


Thr366Ile 


39 


87 


228 


6 


Thr366Asp 


35 


196 


556 


16 


Thr366Lys 


23 


300 


202 


9 


Tyr367Asp 


280 


11 


830 


3 


Ile368Asn 


61 


60 


535 


9 


Cys369Arg 


65 


6 


1402 


22 


Ala374Pro 


n.d. 


2 


250 


n.d. 
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mmm 2 t*# bMmmmm* iomuv i*mm p h 7 . 0 vmsit u 

^ty^a-rf^^^ffl^^TSKge 1 CM-TOYO 
PEARL 6 5 0M (*y-*S*£tt) ^*^10mM 
yyWipHT. 0. 750ml«U^ 0-0. 2M NaCl& 

/ nla Uffoft. GDHSttt^i-SW^fcEIttU 10mM MOPS-N 
a0 Hl«(pH7. 0) t-W»fUfc. * 5 
ft«fflPQQGDHie««r#ft. »b*bfcl«W«l«ft^^ °- 

3MSW©*3Eai»Thr366Asn*5J:t5Tbr366Asptt, S^Ks 



15 





Km 
(mM) 


Vmax 

(U/mg m&n) 


kcat I 
(sec" 1 ) 


kcat/Km 
(mM _1 'sec _1 ) 


Ksi 
(mM) 


Ksi/Km 




27 


8899 


7451 


276 


250 


9 


Thr366Asn 


14 


10158 


8505 


608 


522 


37 


|Thr366Asp 


28 


5166 


4283 


153 


332 


12 



-immm Aspl67Glu/Thr366Asn *»BSU Z<D\kfiZm^ 0 Aspl67Glu 

TV^ 0 *J6«5fciai«tt!ibT«ia#«rllK<fc^-^ Ks i=6 0 0mM, 
Km=2 6mMT?fc9. Lfc^otK a i /Km= 2 3 -C&ofc. 

* 5 -cafe ufc»w©*»«aw* t w?*> 9 * 9 v\ 
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Wt^lPQQGDHOMf*^^^ 1 mMPQQ. ImM 
CaCl 2 #4K'lWU*n^LfCo rtlHST.lfo^U 3m 
1^«^«^(6^ M - DCIP ' 6 0 0mM PMS, 10 
m M-Jyft«pH7. 0***) *±t««*ai*.fc (***0. 0 6mM 
DC I P. 0. 6mM PMS) „ HSC* bT, t^*UMI*l 0 OmMfcft 

bfc 0 *S***3K1^. Thr366Asn t Aspl67Glu i *5fe«Sl 
*V Aspl67Glu WfcO«*%*t6*WW i J*« ^ ^ 









t;U — x 




100% 


54% 


58% 


Asp167Glu 


100% 


32% 


10% 


Asp1 67Glu/Thr366Asn 


100% 


20% 





DC I PO#m, Ifi^l 0mM»^-^^ **«3 
^-C^Ufc 0 tt*«4»C*i-. Thr366Asn fc Aspl67Glu fcOrtt*W 

SMEW**, k Jttfc UTi*i^|**i&tt«r# U"CV^„ 

gj4 





100% 


Thr366Asn 


126% 


Asp167Glu 


54% 


Asp1 67Glu/Thr366Asn 


1 291% 
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10 



15 



/l^KKmiOmM MOPS«W (pH7. 0) ^«3 0« 
atfcfc 20mMy^tfl0mM MOPSHW (pH7. 0) +T? 

OmM MOPSMK (PH7. 0) t«tllW^TW**fc. « 
lPQQGDH^{kLfcfityt-^V^, 5mM-5 0mM©ifflt 

*»w©aasa!*»ttp qqgdh», ^*3-*fcJ:6«M*#*a^fc 



20 
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Acinetobacter calcoaceticus ft**jWfePQQ6DH©3 4 9#B*b 3 7 7 
Wmfe& (Ks i) d52 0 OmM^tfcS^ 3 -*^ 

3 1 t«SH5r5 / mmw aesti©^ ^a--^** h y ? v 

6. fa^J#^l^^^T^/mSE»3 6 7fl©fn^»7V 

8 . IH^J## 1^*157^ SHEW© 3 6 8W^^ S^«mw>T 
5y«aatt«JfcSn"Ca8 9, ^Ks ii52 0 0mM^fe^ t°nn*y 

' y ^y y^W^ts^3-^W^ 
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10. m*\m*i-em$MT$;m&\<D3 e 9#b©^^ j/«hhw>t 

11. B^#*lt«^*T5/WB2W«>3 6 9fl©^^W 

1 2 . Ea»* warn *> 3 ? 4 # n © r 9 ~*imo r 5 

i 3 gH^#^i-e^$n5T^/msa^3 7 4tie7^y^p !> ^ 

14. sE^^i-e^^^^^^^ 1 ^ 3 4 9 *^^^ 3 7 7 ^ 0 ^^ 

15. BJ»*l-C«*n*T5yWBWKl*IV^ 3 8 5#i©^*-^ 
3 6 9fi^^W3 74f^77^«»^^ 

16. B^lT«*ft5T5/WEWK*V^ 8 8 5#10^*-^ 

3 6 9#S^^yfeW3 74Sa©77^«5ll^l^^ 
7 > 7 t^t©7 5 / iait«^T^ , **Ol 6 7#I<D7^7 

*lwee&»rfl'* * ymnmxw&zfrx^z. 5 

1 7. i»*n«SW?/IBW03 6 6#BOb^^^ 
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1 8 . SE^IJ : 
5 Cys Gly Glu Xaa Thr Tyr lie 

©». X. Bitot *fcttftp-c*»*«t». ^n*/jy*^*Wt 

1 9 . SB^J : 

Gly Glu Met Xaa Tyr He Cys 
10 «K Xaa^Asp, Lys, H.*fcBA.tM)^ 5 V*/* 

2 o . bb#i : 

Glu Met Thr Asp He Cys Trp 

15 2 1. Ifi^'J : 

Met Thr Tyr Asp Cys Trp Pro 

2 2 . SE?'J : 

Thr Tyr He Arg Trp Pro Thr 
2 3 . SE^'J : 

Pro Thr Val Pro Pro Ser Ser 

24/ «*« 1-23 (D^im^m.(D^^-^m^mmm^^- Ki-s 

25 

2 5 . t*#SC 2 4 \z.m&<o&&fr*tt*^'* * ~° 

2 6 . ft* 3 ® 2 4 miaifcoa^y-sr^tri^KteiWfro 

2 7 . HI** 2 4 ^©|ft©3t^^^6W!l»*a*^ VN *- »**2 2 
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2 8 . m#* 2 7 u > 

2 9 . W**K 1-23 ©v^^fcWlW)^ 3 -^******* 0 ^ /V=a 

3 0 . MM 1-23 (75V^f ! ^^3:|B^(D^^-^»*^^tP^=' 
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Kpnl Hind Ml 




Kpnl HindlW 



2.2Kb 



pGB2 



X 

Kpnl Hind 111 
1.1Kb 

\ 



pKF18k 



Kpnl Hind 

.(_) 

/ pKF18k 



f I 3.3Kb 

Kpnl Hind III pK F18k+pGB2(/Cpn l-H/nd III) 

^ KpnlHind \\l 



^ pKF18k+pGB2(KpnI-H/ncflll) 



\ 



Kpnl Hindltt 



\ Kpnl Hind IM 




^<*PQQGDH 
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800 
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■ Cys369Arg 



100 
80 
60 

m 40 

20 
0 



o o 



o 
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o 

o 
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200 400 600 
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Sequence Listing 

<110> Sode, Koji 
<120> Glucose Dehydrogenase 
<130> psd9009WO 
' <150> JP 2003-71744 
<151> 2003-03-17 
<150> JP 2002-172955 
<151> 2002-06-13 
<160> 19 
<210> 1 
<211> 454 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

1 5 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

Lys lie Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu lie Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr lie Tyr lie 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 

100 105 11° 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 
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115 120 125 

Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 I 40 

Gin Ser Gly Arg Leu Val lie Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 I 75 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 I 90 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser lie 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu lie Asn Leu 

245 250 255 

lie Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser lie Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 • 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr lie Cys Trp Pro Thr Val Ala Pro Ser 

34O 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala lie Thr Gly Trp Glu 
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355 3 60 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Yal He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 

385 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val lie Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu lie Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga goctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca oatgaataaa catttattgg otaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactoc 240 
atctcaattt gotaaagcga aatoagagaa ctttgaoaag aaagttattc tatotaatct 300 
aaataagccg catgotttgt tatggggacc agataatoaa atttggttaa ctgagogagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttoaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg cottccatoc 480 
tgattttaaa aataatcott atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctogag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtott gtcattgggc cagatcaaaa gatttattat acgattggtg acoaagggcg 720 



WO 03/106668 



4/8 



PCT/JP03/07542 



taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 

<210> 3 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is Met or Trp 
<400> 3 

Cys Gly Glu Xaa Thr Tyr He 
<210> 4 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 
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<223> Xaa is Asp, Lys, He or Asn 
<400> 4 

Gly Glu Met Xaa Tyr He Cys 
<210> 5 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 5 

Glu Met Thr Asp He Cys Trp 
<210> 6 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 6 

Met Thr Tyr Asp Cys Trp Pro 
<210> 7 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 7 

Thr Tyr He Arg Trp Pro Thr 
<210> 8 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 8 

Pro Thr Val Pro Pro Ser Ser 
<210> 9 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 9 

caaatgtagg taccctctcc acaagttg 28 
<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

caaatgtagg ttccctctcc acaagttg 28 

<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 11 

cagcaaatgt agttcatctc tccacaagtt gg 32 

<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 12 

cagcaaatgt agatcatctc tccacaagtt gg 32 
<210> 13 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 13 

gccagcaaat gtagtccatc tctccacaag 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 14 

gccagcaaat gtatttcatc tctccacaag 30 

<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 15 

ccagcaaatg tcggtcatct ctccacaagt tgg 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 16 
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ggccagcaat tgtaggtca 19 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 17 

ctgttggcca gcaaatgtag g 21 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 18 

gcagatgacg gtggaactgt tggc 2- 
<210> 19 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 19 

cctgactgat gttcttttga tgaagg 
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